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Sporadic Legionnaires’ disease is frequently detected in
commercial truck drivers. We report 2 sporadic cases of this
disease in Barcelona, Spain, that occurred during Decem-
ber 2019 and September 2020. Laboratory findings were
consistent with windshield wiper fluid without added screen
wash as a possible source of infection for both cases.

Legionnaires’ disease is a severe form of acute
pneumonia caused by inhalation of aerosols con-
taining Legionella bacteria. Most Legionella infections
are related to contaminated artificial water systems.
Systems with warm water (35°C), stagnation, and lack
of disinfection and maintenance can lead to prolifera-
tion of Legionella spp. (1). Cooling towers, warm wa-
ter systems, and whirlpool spas are well-established
sources of infection (2). However, in most sporadic
cases, the source of infection remains unknown (3).
Commercial truck drivers are at increased risk for
Legionnaires” disease (4-7). Exposures related to the
vehicle are usually considered secondary to outside
sources in industrial areas, such as cooling towers,
and are seldomly investigated, despite some stud-
ies suggesting them as potential sources (4). Using
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windshield wiper fluid without added screen wash
has been identified as a risk factor for Legionnaires’
disease in commercial drivers in a previous case-
control study (4). In addition, Legionella spp. can grow
in windshield wiper fluid that does not contain screen
wash. However, no studies have epidemiologically
confirmed the fluid as the source of infection (§). We
report 2 cases of Legionnaires’ disease cases diag-
nosed by urine antigen testing (UAT) linked to detec-
tion of the bacteria in the windshield wiper fluid.

The Study

In December 2019, the Public Health Agency of Bar-
celona (PHAB) received a case report of Legionnaires’
disease in a 59-year-old man. Onset of symptoms had
begun a week before diagnosis. On December 13, the
patient sought care at a hospital, and a diagnosis of
Legionnaires’ disease was made by UAT. A respira-
tory sample was not available because of the lack of
productive secretions. The patient was hospitalized
briefly, and his clinical course was unremarkable. Af-
ter discharge, he completed the remaining course of
antimicrobial drug therapy and proceeded favorably
to cure.

After the case was reported, public health nurses
contacted the patient to complete a structured epide-
miologic questionnaire that included demographic
data, personal risk factors, activities, and potential
exposures during the 14 days before illness onset. The
patient smoked and had a medical history of hyper-
tension and type 2 diabetes. He worked as a commer-
cial truck driver, and his driving route included mer-
chandise pickup at an industrial area once a day. The
truck used for work was self-owned; the patient had
purchased it secondhand ~1.5 years before illness. He
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reported that the vehicle had been unused for several
months before the purchase and denied using screen
wash in the windshield wiper fluid.

No other cases of Legionnaires” disease reported
during the same period were related to his residence
or driving areas. Two weeks after the interview, envi-
ronmental inspectors from PHAB sampled the fluid
that remained in the windshield wiper tank of the
truck. The 2,000-mL sample of water was collected
and stored in a sterile container (Deltalab, https://
www.deltalab.es) treated with sodium thiosulfate.
The PHAB laboratory analyzed the sample for L.
pneumophila. Culture results using Legionella selec-
tive media, according to the ISO 11731:2017 protocol
(https:/ /www.iso.org), were negative. However,
the sample was also analyzed by using real-time
PCR (Appendix, https://wwwnc.cdc.gov/EID/
article/28/4/21-0814-Appl.pdf). Testing showed
that the fluid was PCR positive for L. pneumophila
(Table). Laboratory test results and cleaning proce-
dures to follow for the windshield wiper tank were
explained to the driver. Public health inspectors also
recommended adding screen wash fluid to the wind-
shield wiper fluid regularly.

On September 17, 2020, a new case of Legion-
naires” disease was detected by UAT in commercial
truck driver. A respiratory sample was unavailable
because of lack of respiratory secretions. The patient
was a 58-year-old man who smoked and had a medi-
cal history of recently diagnosed chronic obstructive
pulmonary disease. He was hospitalized briefly and
was successfully treated with antimicrobial drug
therapy. His driving routes included industrial areas
frequently located within Barcelona. No further cases
that could be epidemiologically linked to this case
were identified during the same period.

The patient used the truck daily and denied add-
ing screen wash to the windshield wiper fluid; he
also reported that the windshield wiper fluid had
not been changed for >6 months. On the basis of pre-
vious case experience, we obtained a sample of the
windshield wiper fluid. Analysis of the sample was
performed in the PHAB laboratory according to the
stated standards. Although we were unable to detect

L. pneumophila by culture or real-time PCR, Legionella
spp- was detected by culture at a concentration of 6.3
x 10° CFU/L (Table). Consequently, public health
inspectors recommended cleaning procedures to
disinfect the windshield wiper tank, together with
adding screen wash fluid to the windshield wiper
fluid regularly.

Conclusions

We report 2 sporadic cases of Legionnaires” disease
in commercial truck drivers in which the laboratory
findings were consistent with, but not exclusive to,
the windshield wiper fluid as the source of infection.
The etiologic agent was presumed to be L. pneumophi-
la serogroup 1 (Lp1l) because both patients were given
a diagnosis by UAT, which detects only Lpl. DNA of
L. pneumophila (unknown serogroup) was found in
the windshield wiper fluid for the first case, and Legi-
onella spp. was cultured from the fluid for the second
case. Although the presence of Lp1 was not confirmed
in the windshield wiper fluid for either case, labora-
tory findings indicated that the flid was a potential
source for both cases.

Previous studies have identified windshield wip-
er fluid without screen wash as a potential risk factor
for Legionnaires” disease (4). Furthermore, 2 previous
studies have identified Legionella spp. in windshield
wiper fluid (8,9), confirming that the bacteria can sur-
vive in this medium and the fluid as a possible source
of infection. These results are consistent with our
observations for the windshield wiper fluid for the
second case described. Despite these observations,
transmission from this source has not been epide-
miologically confirmed. Our findings strengthen the
epidemiologic connection between windshield wiper
fluid as a source of infection for truck drivers.

Several vehicle-related sources have been de-
scribed as confirmed or potential sources of Le-
gionnaires’ disease, although these sources were
infrequently considered and difficult to investigate
(3,10,11). Kanatani et al. identified L. pneumophila in
road puddles (12) and hypothesized that bacteria
reach the windshield wiper fluid tank through road
splashes. Alternatively, Legionella spp. could reach

Table. Results of Legionella testing in clinical and environmental specimens related to commercial truck drivers, Barcelona, Spain,

2019-2020

Case-patient Specimen Test Test results Interpretation

1 Urine Urinary antigen Positive Legionella pneumophila serogroup 1
Windshield wiper fluid PCR Positive L. pneumophila
Windshield wiper fluid Culture Negative NA

2 Urine
Windshield wiper fluid
Windshield wiper fluid

PCR
Culture

Urinary antigen

Positive L. pneumophila serogroup 1
Negative
Positive Legionella spp.

*NA, not applicable.
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the tank after a car wash at a contaminated installa-
tion or through a contaminated water source used
to fill the tank. Warm temperatures or heat radiated
from the motor of the vehicle to the water tank, along
with lower or absent methanol levels in screen wash
fluid, and water stagnation could favor bacterial pro-
liferation in the windshield wiper fluid tank.

Beyond routinely investigating this source,
especially in commercial truck drivers, a simple
measure of adding screen wash to the fluid can be
recommended. This action has the potential benefit
of decreasing the risk for infection by inhibiting
growth of Legionella spp. growth through a bacte-
ricidal effect of screen wash components, such as
propanol/methanol (9).

In summary, our results indicate that windshield
wiper fluid is a potential source of sporadic Legion-
naires’ disease, especially in commercial truck driv-
ers, and should be routinely investigated. A simple
recommendation of adding screen wash to wind-
shield wiper fluid or emptying the tank when the
vehicle is unused for several months is a preventive
measure likely to be effective and should be adopted
by drivers.
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Appendix

Laboratory Methods

Culture Method

The ISO 11731 specifies culture methods for the isolation of Legionella and
estimation of their numbers in water samples. It is the standard method for environmental
laboratories in Spain. Annex J of the ISO 11731:2017 (https://www.iso.org) establishes a
decision matrix to choose the methods, treatments, and culture media on the basis of the
origin and characteristics of the sample. The windshield wiper fluid was classified as matrix

B (water with high background).

The selected methods were direct plating and filtration with washing procedure.
Direct plating was performed inoculating 0.2 mL of the sample in 3 culture plates with
acid, heat, and without treatment respectively. In brief, a 1-L water sample was filtered
through a 0.2-um pore size polycarbonate membrane (Sartorius Laboratory Instruments
GmbH and Co., https://www.sartorius.com) by using a peristaltic pump, and the membrane
was then resuspended into 10 mL of 1:40 Ringer solution and vortexed for 3 + 1 min to
wash the microorganisms from the membrane. A 0.2-mL aliquot of the concentrate was

spread on culture plates per duplicate with acid, heat and without treatment, respectively.

The culture medium was the selective Glycine-Vancomycin-Polymyxin-
Cycloheximide medium (bioMérieux, https://www.biomerieux.com). Plates were incubated
at 36 + 2°C for 10 days in a humid atmosphere. Five or more presumptive colonies were

subcultured onto buffered charcoal yeast extract medium (Oxoid; Thermo Fisher Scientific
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Inc., https://www.thermofisher.com) and Columbia blood agar plates (Oxoid, Thermo

Fisher Scientific Inc.). Legionella only growing on buffered charcoal yeast extract medium
were further identified by using latex agglutination testing (Oxoid Thermo Fisher Scientific
Inc.) according to the manufacturer’s instructions. The limit of detection of the method for

Matrix B samples is 25 CFU/L.

Real-Time PCR

The real-time PCR method targets the mip gene (macrophage infectivity potentiator)
and it is based on the assay developed by Benitez and Winchell (7). It includes some
modifications but do not imply changes in the concentration or sequence of the primers or
probe. The method performed in the Public Health Agency of Barcelona Laboratory meets
the criteria of Inclusiveness and Exclusivity of ISO/TS 12869:2019 and has a limit of
detection of 500 genomic units/L in nonpotable water. The limit of detection was
determined as the lowest number of genomic units that gave a positive result in 90% of

casces.

PCR Primers and Probe

Primer and probe sets specific for mip gene were used as described (/). This gene

target exists as a single copy in the Legionella genome (2).

Assay Conditions

Briefly, 200 mL of the sample were filtered in a 0.4-um pore size polycarbonate
membrane (Millipore; Merck Life Science, https://www.emdgroup.com) and then
resuspended into 2.37 mL of a 30% Chelex 100 resin (Bio-Rad, https://www.bio-rad.com)
and suspended in Tris-EDTA buffer. The concentrate was then lysed, extracted, and
purified by using NucliSENS Lysis and Magnetic Extraction Reagents (bioMérieux). The
final volume of the eluate was 150 puL and was stored at —70°C. Every series of extraction
incorporates in parallel to the samples a positive extraction control (5x10° UG of L.
pneumophila sg 1 ATCC-33152 genomic DNA into 2. 37 mL of a 30% Chelex 100 resin
and suspension in Tris-EDTA buffer).

Real-time PCRs were performed by using the Roche Diagnostics LightCycler 2.0

Instrument (https://www.roche.com) under the following conditions: 40°C for 10 min, 95°C
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for 10 min; followed by 45 cycles of 95°C for 10 s, 62°C for 45 s, and 72°C for 1 s; and
finally 40°C for 30 s.

These PCRs were performed in a total volume of 25 pL, which included 10 uL
sample. Reactions used uracil DNA glycosylase (Roche Diagnostics) to prevent carry over
contamination. Every real-time PCR run included a positive control (L. pneumophila sg 1
ATCC-33152) and a nontemplate control (PCR grade water; Roche Diagnostics).
Moreover, the assay included an external control (L. pneumophila sg 1 ATCC-33152
genomic DNA at a concentration of 100 genomic units/reaction) in a parallel reaction for

every sample to monitor possible partial or total PCR inhibitions.
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